greatly from animal to animal and from feed to feed. The predominant mechanism of peptide degradation is biphasic, via dipeptidyl aminopeptidases which cleave dipeptides from larger peptides followed by dipeptidase. Dipeptidyl aminopeptidase activity occurs only in Prevotella ruminicola among the common rumen microbial species. In contrast, dipeptidase, which cleaves the dipeptide products from dipeptidyl aminopeptidase, is present in many species, including P. ruminicola, and is particularly high in rumen protozoa. Deamination of amino acids is carried out by a combination of numerous lowactivity bacteria and protozoa and a much smaller number of high-activity species. Most ammonia production is probably carried out by the low-activity species, which again include P. ruminicola, but proliferation of the high-activity species may be a problem on certain diets. The microbiology of protein breakdown in the rumen is of interest because it deals with one of the major inefficiencies of ruminant nutrition, namely the too-rapid conversion of protein to ammonia in the rumen and the subsequent loss of that ammonia by absorption across the rumen wall and excretion as urea (Leng and Nolan, 1984; Wallace and Cotta, 1988; Wallace, 1994 (table I) (Wallace and Cotta, 1988; Wallace, 1994) .
The predominant species of proteolytic bacterium found in the rumen of most animals is Prevotella (formerly Bacteroides) ruminicola, which has been identified as proteolytic in many studies (Blackburn and Hobson, 1962; Fulghum and Moore, 1963; Hazlewood and Nugent, 1978; Wallace and Brammall, 1985) and which can comprise more than 60% of the flora under some circumstances (Van Gylswyk, 1990 (Shinchi et al, 1986 ), but although these enzymes have been characterised biochemically (Shinchi and Kandatsu, 1983; Shinchi et al, 1986) , their relevance to the mixed ecosystem has not been established.
Protozoa do not hydrolyse soluble protein as readily as do the bacteria. In the studies of Ushida et al (1986, 1991 ) , defaunation resulted in a higher activity of rumen fluid towards soluble protein, which was believed to be caused by increased numbers of more active bacteria. A similar trend was seen with sheep which had been ciliate-free from birth (Wallace et al, 1987) . However, protozoa ingest protein particles, either in the form of feed particles or bacteria, and they may be of great significance in diets containing particles of the correct dimensions.
Reports of proteolytic activity associated with rumen anaerobic fungi are conflicting.
Whereas Neocallimastix frontalis had a high specific activity metalloprotease (Wallace and Joblin, 1985) , most other fungal isolates had little proteolytic activity, although aminopeptidase was present in all species (Michel et al, 1993) . Experiments with gnotobiotic lambs indicate that fungi play a minor role in proteolysis in vivo (Bonnemoy et al, 1993) .
Proteolytic activity and the microbial species responsible for that activity are heavily diet-dependent (Nugent and Mangan, 1981; Siddons and Paradine, 1981; Hazlewood et al, 1983 (table II) (Wallace et al, 1990a (Wallace et al, , 1993 . Enzymes of this nature are classified as dipeptidyl aminopeptidases (Webb, 1992 (Stewart and Bryant, 1988 (1993) , and like the Cornell bacteria they were monensin-sensitive.
However, most of these bacteria, unlike the Cornell isolates, fermented sugars.
Furthermore, ammonia production in the rumen fluid from which they were derived was much lower than in the Cornell studies and therefore it was not necessary to invoke the intervention of high-activity bacteria. This may be true in other studies too where the rates of ammonia production are relatively low.
Ammonia production in the rumen fluid of these same animals was inhibited less than half by monensin, similar to the inhibitions observed in similar sheep with monensin and tetronasin (Wallace et al, 1990b 
